Vein Length Per Unit Area of Blade in Native Grasses by Lommasson, Robert C.
Proceedings of the Iowa Academy of Science 
Volume 57 Annual Issue Article 10 
1950 
Vein Length Per Unit Area of Blade in Native Grasses 
Robert C. Lommasson 
University of Nebraska 
Let us know how access to this document benefits you 
Copyright ©1950 Iowa Academy of Science, Inc. 
Follow this and additional works at: https://scholarworks.uni.edu/pias 
Recommended Citation 
Lommasson, Robert C. (1950) "Vein Length Per Unit Area of Blade in Native Grasses," Proceedings of the 
Iowa Academy of Science, 57(1), 131-134. 
Available at: https://scholarworks.uni.edu/pias/vol57/iss1/10 
This Research is brought to you for free and open access by the Iowa Academy of Science at UNI ScholarWorks. It 
has been accepted for inclusion in Proceedings of the Iowa Academy of Science by an authorized editor of UNI 
ScholarWorks. For more information, please contact scholarworks@uni.edu. 
V~in J .. ength Per Unit Area of Blade in 
Native Grasses 
By RoBERT C. LoM MASSON 
The primary object of this investigation is to present the values 
for vein length per unit area in a number of grasses growing in 
their natural habitats, and to this end no material from greenhouses 
or from cultivated fields has been used in this study though a num-
ber of such forms have been surveyed. 
The use of vein length per unit area as an expression of the de-
gree of vascularization has been used for several years. Schuster 
( 1910) was one of the early workers to measure the venation in 
monocotyledon leaves. His table lists 29 species only one of which 
is from the Gramineae (Zea Mays vein length in mm per sq mm 
13.5) and gives distances between longitudinal and between cross 
veins besides the vein length per unit area. Recently studies made 
on dicotyledon leaves by Plymale and Wylie ( 1944) for six species 
of woody dicots average 102 centimeters per square centimeter. 
Philpott ( 1947) found an average vein length of 97.7 centimeters 
per square centimeter for forty species of Ficus leaves. The in-
dividual species varied from 26.88 centimeters to 170.5 centimeters 
per square centimeter of leaf blade. 
Materials for this study include a wide range of grasses which 
were collected from various habitats and Plant associations and 
include representatives of all tribes listed by Hitchcock ( 1935) 
with the exception of the Bambuseae, Zoysieae, and Melinideae. 
The thirty-six genera chosen for this study include over half of the 
genera commonly listed in Iowa. The grasses described in this 
study were collected in the vicinity of Iowa City, Iowa, or near 
Lake Okoboji in northwestern Iowa. Other grasses, used only for 
general comparison, were collected in Kansas by the writer and in 
Nebraska and Wyoming by Ramond F. Steidl. 
Taxonomic identification of grasses was determined by the 
writer and assent was given to the names chosen in a cursory sur-
vey of pressed specimens by the late Professor W. A. Anderson. 
The genera are listed in Table 1 in order of their position in 
Hitchcock's Manual of the Grasses of the United States ( 1935). 
Thirteen of the thirty-six genera chosen for study included but one 
species each. Two or more species were surveyed for each of the 
other twenty-three genera and the species used is the one which is 
most nearly typical of the genus. 
Samples were taken from culm leaves at the widest part of the 
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blade and except for special collections only one sample was taken 
from a leaf. Fresh material was killed and fixed in F. A. A. then 
desilicified for one week in a mixture of one part of commercial 
grade hydrofluoric acid to two parts of water. The ethyl, normal 
butyl alcohol dehydration series was used and a 1 :1 mixture of 
paraffin oil and normal butyl alcohol preceded embedding in 52-54 
degree centigrade Fisher tissue-mat. Both transverse and para-
dermal sections were cut at twelve or occasionally fifteen microns. 
All tissues were stained with Delafield's hematoxylin and rapid 
safranin. 
The various data recorded are averages of a number of repre-
sentative measurements. The first three columns of Table 1 are 
eyepiece micrometer measurements which are expressed in microns. 
The vein interval as defined by the writer (1949) is the distance 
between the centers of adjacent veins. The vein width column 
refers to the width of longitudinal veins and is measured to include 
the width of vascular tissue within the border parenchyma cells of 
the vein. The above measurements are most easily made from 
transverse sections. Islet length represents the average distance 
between cross veins. Angle of cross veins is the average of the 
acute angles which cross veins make with longitudinal veins. The 
measurement of this angle has been described (Lommasson 1949). 
These last two measurements are possible only from paradermal 
sections. 
These four measurements allow the calculation of vein length 
per unit area by the formula devised by the writer ( 1949) which is 
as follows when all linear measurements are in microns : 
lO,OOO x ( 1 _ v~in. width ) 
10,000 vem mterval 
vein interval + islet length x sin of Angle = vein length in cm per sq cm of 
leaf blade. 
These results are listed in the fifth column of Table 1 and are 
given to the nearest tenth of a centimeter. The range in vein length 
is from 34.7 centimeters in Phalaris arundinacea picta to 159.8 
centimeters in Paspaluni straniinemn. The average vein length for 
all thirty-six species listed is 78.4 centimeters. With but one ex-
ception in each group it may be seen that the members of the sub-
family Festucoideae have vein lengths of less than 100 centimeters 
and that the subfamily Panicoideae have vein lengths of over 100 
centimeters. With a wider sampling more exceptions to this 
generalization may be found, yet at the present it appears that this 
study may add to the list of specializations of the Panicoideae, a 
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Vein of Total 
Inter- Vein Islet Cross Vein 
val Width Length Veins Length 
m m in in cm per 
Scientific Name microns microns microns degrees sq cm 
Bromus inermis 248 48 1500 63 46.4 
Festuca obtusa 261 37 2130 33 45.7 
Glyceria grandis 320 62 2530 55 36.1 
Poa pratensis 137 30 1450 39 81.5 
Eragrostis pectinacea 132 40 862 44 87.3 
Dactylis glomerata 140 32 1200 66 78.5 
Phragmites communis 226 54 930 49 55.1 
Agropyron repens 278 56 1420 50 43.3 
Elymus canadensis 232 41 1450 44 51.3 
Hystrix patula 219 36 1955 48 51.4 
Hordeum pusillum 189 39 590 58 68.8 
Lolium multiflorum 238 47 1175 45 51.7 
Koeleria cristata 190 47 785 52 64.8 
Sphenopholis obtusata 197 42 1410 40 59.4 
Calamagrostis canadensis 213 45 1825 52 52.4 
Agrostis alba 180 66 1090• 62 62.1 
Phleum pratense 278 50 805 56 47.8 
Muhlenbergia racemosa 70 14 640 66 156.5 
Sporobolus asper 132 54 1740 38 81.3 
Stipa spartea 256 90 1110 34 49.5 
Aristida oligantha 133 33 1250 36 85.4 
Eleusine indica 144 24 895 60 80.2 
Beckmannia syzigachne 258 52 lllO 64 46.8 
Spartina pectinata 144 • 38 970 54 79.2 
Bouteloua curtipendula 118 36 750 54 96.2 
Phalaris arundinacea pie ta 342 57 1700 64 34.7 
Leersia oryzoides 166 30 965 52 71.0 
Zizania aquatica 312 40 845 65 43.4 
Digitaria sanguinalis 89 18 550 63 128.8 
Leptoloma cognatum 75 19 680 49 147.9 
Paspalum stramineum 72 17 470 50 159.8 
Panicum virgatum 136 41 1110 30 86.1 
Echinochloa crusgalli 97 26 650 61 116.0 
Setaria verticillata 75 16 690 60 146.5 
Andropogon furcatus 94 35 920 54 114.8 
Sorghum halepense 100 28 565 64 114.2 
Average 180 40 1131 52 78.4 
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greater vein length per unit area than in the more primitive 
Festucoideae. 
A previous study ( Lommasson 1948) has listed the intervascular 
interval (Wylie 1939) for each of the species included in this study. 
The intervascular interval in dicotyledon leaves is used as an indica-
tion of the degree of vascularization. If such a measurement was 
relied on solely for an expression of the vascularization of grass 
leaves the number and trequency of cross veins would not be con-
sidered since the longitudinal veins are always closer together than 
cross veins and would be used without exception in determining 
the intervascular interval. The intervascular interval of net veined 
leaves is not strictly comparable to the intervascular interval of 
striate veined leaves in which the smallest veins are not included. 
This difference may be illustrated by the coefficient of correlation 
between vein length and intervascular interval which should be 
- 1.000 if both represent vascularization. The actual value of the 
correlation of these two measurements is - 0.868. This emphasizes 
the importance of the cross veins in considering the vascularization 
of striate veined leaves. 
Vein length per unit area includes all classes of veins in a leaf 
while for striate "teined leaves the intervascular interval omits the 
cross veins. 
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